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B = -5 0. 6XMneq+ 8 9 4. 3 
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n) t^:^^y vm<Dmm 1 1 (#) ( i = i ~ n - 1 ) . mi^^^y v^^hi^mmpiat 

xommtn (#) . ^7.^ y VX-<DS.mumTi (K) a = l-n) . -t^R 
= 1 . 9 8 7 tiJ: 'O^t^o 
[0 0 2 91 

e =A e l+Zi e 2+ • • +A e n 

7t/fL 21ei=£iXexp i- ( t i*/ rn) 

ri=8. 46xl0-^Xexp l4 3 8 0 0/R/Ti| 
ti*=rnX 1 t r i+ t (i+1)/ r (i+l)+ • •+tn/rnt 
[0 0 3 0] 

(9) Ara ~ (Ara +15 0) 1C(?)iaS^HlCi3it'5)I^KJE®<?)l*Iii'^^ < ti> 1^^ 

) Mm<Dfmm^mzmfLfz^mikitmmmmmmu<r>m^:>omo 

[0 0 3 1 1 

(10) msi (8) tfzii (9) i,znm<^m^m.^mzmfifziS:mi^mmmmMm 
t^!ii^WLt't^M^m^mzmf^fzimmitmM^mmmmu<7)M^yj-mo 

[0 0 3 2 1 

i5iB#tc. ^^mz^m%(r)'tc'^'^h.^^<om.m.\\.^ntL-f^^tif'^t^hf£'o. co2# 
[i&§g =^ ^ife-r -S) i6 CO* ^(^m^l 

[0 0 3 3 1 
[0 0 3 41 
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1 X 2^mi~i^^f^^W<D I 1 0 Ol < 0 1 1 >~ |2 2 3( < 1 1 0 >^U^(DXrt^ 

tzt^(D, I 1 0 0[ < 0 1 1 >~ 12 2 3 ( < 1 1 0>:^1£S^<7)¥±&'lll3i^~2 . 5m_hT- 
[0 0 3 5 1 

|100|<011>, 11161 <110>. I 
114|<110>, 11131 <110>. |112!<110>. 13351 <11 
0 >i5Xl/ 12 2 31 < 1 1 0 >X-$)^o 
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nLfz3^7tm^U^^. UlOK llOOl, 12111 . 13101 (Dm.^M(D 
[0 0 3 7] 

i^<D^ 2 = 4 5' mm^^^f^ (001) [1-10], (116) [1-10] > (1 
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[0 0 3 8] 

llOOl <011>~ 12231 <110 >yfit^(D^i^m.tii. ±U<^^1^itLCom 
WJ^-e^b^o ±ti<D^X(DlJii<D^i^m^n^^t^^X-^^j:\^^m^i^ii. U 0 01 <0 
11 >. 11161 <110>. 11141 <110>, 11121 <110>. 122 
31 < 1 1 0 ><D^lJi<L<Dma^n)XiX^LX i> X\^^o ^hliZ, mtL<ii. I 1 0 0( 
<0 11>~ 12 2 31 <1 1 0>lJii:^<DXUyyyMMmit<D^i^mi±4. Oi^J.±X 

[0 0 3 9] 

1 X 2WimiZio^f^mm<D I554I <225 >. Ullt <112>j3<}:tFlll 

It <i 1 0><D3'O(Dm^BijU<7)xmy>v2^^M&it<7)^i^m: 

1 / 2m.mzii^^^WLM(D 15541 <225>. jllll < \ \ 2>isXXf 111 
11 < 1 1 0 ><^)3oo^HSH:^iS<^X^7 >^rA5^gJt<7)¥*^fltti3. 5iiilT-C^ < -Cti 
^^'^v^o ^ (D^1^m.i)^ 3 . bmxh^t^ llOOl <011>~ 12231 <110 

[0 0 4 01 

15541 <225 >. lllll<112 >i5iiXf 1 1 1 1 I < 1 1 0 ><7)X^7 > 
MiL<{i. 15541 <225 >. |llll<112 >iiXXf i 1 1 1 t < 1 1 0 > 

(Dxmyy ■^^l^^it<Dm^^^^i)^2 . b^mxh^o 

[0 0 4 1 ] 

\ X 2mM\Z^^ihWLM<r> 1 1 0 Ol < 0 1 1 >idi^Xf 12 111 < 0 1 1 >XWi7 y 

\ / 2mM-^zi5ni>wm<r> uooi < o 1 1 > xm^ y v ^^m.)A:kt . 12111 

< 0 1 1 >x^7 :^^A5ijSJtJiJ.±-e'tittLif ^fj^v^o 12 111 <Q I i>:}j\1l(dx 

my y A^^^iti)^ 1 1 0 ol < 0 1 1 > XUy y ^ -i^^l^l^^ X ^i^^< ^-2) i:. 
[0 0 4 21 

^fc. iiool < 0 1 1 >xia>s:i^7 >^5^A5^jSjt(±. 2. 5 JiJ.-hx-;itttL{f ^ 

[0 0 4 31 

^iJ. llOOl <011>i3j:(!/l2111 <011 >(i, -^Mit. 
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Pl#<^?ijm^*-t'5):^rfi<7)|affli: LT. S.miJ\^i~nL-cm.M^J:1j\^ (Transverse direc 
tion) ^m^mt LT, ±12° StK^^-T-So $P>tC, M^L<{±±6° t-T^o 
[0 0 4 4 ] 

10 0 4 5] 

'i. J; ^ tcf^M-r^o 

10 0 4 61 
[0 0 4 7] 
[0 0 4 8] 

^i3. Ihkll < u V w>-e^$^x^^H^H;^fii:(i. ^M<7)&^:^|6];6^X h k 1 >ti 
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JE5£;^fo](7) r M (rL) *3 J; J±®:^|n] i: it:^;^[fi]<^ r ^ (rC) : 

[0 0 5 01 
[0 0 5 1 1 

{±, J 1 s 5-^Bm^m^^tm^^fz^mu.mzx^wmi-^o 

[0 0 5 21 

X. -Ci-Sfittl 5%liZ^\^^M^xmMi-tii£X\^^o 
[0 0 5 31 

7!)\ rm.^^^i^^^^:fj\^i'zm^xmw.tfzi±mmzi5:^^y][aii>zin^mi>f^mT.i±tir;b^ 

[0 0 5 41 

v^Tii. wLj^<o^^Bi^^<oxm^^^&itizmir &m^t. rmi<zm-t^?&^tiis.^^iz\s\^ 
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t fz . ^^kZ i o T fiflf SO?^^tC^f^-e ^ ^) ^ D ^ o 
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4 0 OMP aS;KiiJ.±'^?l5i'9 5^jK (5l5S'9Ml^-e#c,^x^^;^§^^) ^^o^tzjsv^ 

[0 0 5 8 J 

^ c: i: ^ if i Lv^o 
[0 0 5 9] 

. ALE \ (DTmU 2% t-t^o A L E 1 (7)±|?Bti#tc|S^L^:v>7{»^ ALEl75-':^^< 
[0 0 6 0] 

fzfzL. ±ie<7)^#^}tJe.L-C^. ^uE 1>Z^LE 1 t^j:^m^l<Zit^ ^$f>fc^?^1± 
t?^:bt?A#g^;0^'M3ZL^^^o/c<7)-r, z^uE IfiZiLE \ likT t Lfzo 
[0 0 6 1 ] 

Z^uEl=||uEl (L)-uEl (45°) l + luEl (C)- 

uEl (45°) 11/2 
Z^LE1= IILEI (L) -LEI (45° ) I + ILEI (C) - 

LEI (45°) 11/2 
[0 0 6 2] 

"turn LfzmifiJuj:^(DW^w.^ik(^\»\±t t i> ic, m^^<Dii<r><D^u:^mj:m>\a\± 

[0 0 6 3] 
[0 0 6 4] 

<7)iPXtt^l=t <*Mb$-ti:^<7)-e, 2 5 % ^ -7 ;i/ X :^ -9- -r b #aW<7)*;'^'(i t L/io 
[0 0 6 5] 

tfz. -7)^7-^^^ y\zi::i>^^\kit\'kT(DmWz'^n^fzisb\z[t^ mt^w-WMm-h^ y 

[0 0 6 6] 
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[0 0 6 7] 
[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

c : 

C{±. ^#<7P5^E^^fei6^S^E^>fc7C*<^— ot?cb^o ii>fe4^tc-^i tL^■7;^x>-t^- 
. 0 2 % ^ C v^JpM<^TPI ^ L /Co 
[0 0 7 1 ] 

h-r. ^m^mmutLxmm^j:^^x$)^'mm\±f)mmi,z^it-t^tztb^ o. 3%^c 

[0 0 7 2] 

Mn. Ni, Cr, Cu, Mo, Co. Sn: 

Mn. Ni. Cr, Cu, Mo, Co, SnJi, ^Til*tO 5 n^^^p^^^ 7t *i) 
[0 0 7 31 

[ 0 0 7 4 ] 

^<7)-e, Mn-g-^aoTPI^ 0 . 0 5%<hL, JiIEtu^O 1 St 7t fi 2 MJ^Ji<7)v^i3P40 
-^ftcOTPl^O. l%i:LfCo 
[0 0 7 5] 

±.%tW-Mm<D^t\i}^Z . 5%^m^^m^. Mn, Ni, Cr, Cu, Co<7)V> 
■rtL>6-<7)-^;ti>6^^3 %^^x.'2.i^^, Mo<7)#«>6^U %=SrS£'2)*i^, ttzlt. S n<D 

imaM<D^tf<D±m'k 3 . 5%, Mn, Ni, Cr, C u is J: t/C o (7)^*S<7)±PI^ 3 
%, Mo(D^^m(r>±m.^ 1%. iiXZf. S n<^)#*S<7)±pi^ 0. 2%izM^LtZo 
[0 0 7 6] 
A I , Si : 

A 1 i: S i Ji, ^izy^LV^ V (D^^itjuMX ^ ^ . y:juy4 hmM^'S:mi}Q^^^ ^ 

ttcioT, mu<Dmx^^\^±^^i>m^^^$)^o tfz. ai, s i ti, 
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[0 0 7 9 1 

ttz. Alts \ (D--:}jtfzi,tw.'io<D^t\i)^3%^miL=h^^\,z[t^ m^-Q-h^y 

. 3%^A1 i:S i <7)— 7t{±2Sl;^O^Bt«0±|5&<!: L/to 
(0 0 8 01 
N b. T i . V : 

T*tK^efc»i-^o-c\ 'i:^^iiiLvCT, iai;t{i2am±0'^ft-e. o. o o i %m± 

[0 0 8 1 1 

p : 

< C0-C% 0. 2 %=lrP<7)_hPli: LTto fzfzL. V 
^^^%Z>tzi!b\z\t^ 0. 0 0 5 %m±^^-r^ i tv^o 
[0 0 8 2 1 

B : 

(Dmrni)^ 0 . 0 1 % -2) t , ^mmi^m^ir^ tf /ei- f9 -c-;^ < . 'i:^^a±tcii>K?^ 

. BcD'immWz'k^^tzib^zki^ 0. 0 0 0 5 %i^±'^^^-5. ^ .h/i^S Lv^o 
[0 0 8 3 1 
C a\ R e m I 

^m-^i><Dx. •iL^^^z^B\:.x. ^ix^fi. 0. ooo5%J^±. o. o o i %iiJ.±^ijp-r 

. ±l?B^O. 0 0 5%. 0. 0 2%tw^^L7'co 
[0 0 8 41 

N : 

[0 0 8 51 

0 : 

mim^W'^L. ^^mtLx. mu<Dmi:^. i^i^zwxfy^yi^^^mmzixm^ti^ 

[0 0 8 6 1 
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10 0 8 7] 

m^<^m^iizmm^tifzmii. mm^ikW-W^ttzit—BArs mmumnf^Ttx^i^m^fL 
^tifi, m^(Dii:±ifmM^TM.mi:m^ir^^t^mL<^j:^fzit>. iooox:^mn 



Ltzo ijmM<Dm>T-it. mm&i^<^M'pxm^mtfzii^i$.i:mm^tLxi,. ^§tm<^^ 

[0 0 8 9] 

^rB^i±^*5j:t/-?-6of^<;)<^^£p trior. m^<7y<irum.mtm^mmi>zmm^ti^o s 

TFE^Ara (V) (1) 
[0 0 9 0] 

[0 0 9 1 ] 

i/c. ^^^7?aSO±Pl(i#tcPI^L=iV>;6^ (Ars +18 0) ^^O^-^tlii, 
[0 0 9 2] 

i f9m^&^Mppf£>i^*i6ib;h,-2)^'^tl{±. TFE^ (Ara +150) rmTtCi"^ 



[0 0 9 3] 



t Lfzo 

[0 0 9 4] 

[0 0 9 5] 

^ (TF S -TF E) /3 7 5 (3 ) 

1 - n) t^Ts ^ y FPBlc7)BtF^ t i (#) ( i = 1 ~ n - 1 ) . m^T^^y Yii'^h^'^n^ 
$&*-C(7)B#F^ tn (#) . K-e<7)i±®?aaTi (K) ( i = 1 ~ n ) . J: t/. # 

^R=l. 987{rJ:»)?^S^o 
[0 0 9 6] 

e =-i:\ e 1 + Zi. e 2+ • • +-A e n 

fcfiL ^ei=eixexp I— ( t i*/ rn) 2/2f 

ri=8. 46xiO'^Xexp |4 3 8 0 0/R/Til 
ti*=rnX I t r i+ t (i+1)/ r (i+1) + • •+tn/rn| 



[0 0 8 8] 



TFS^l 1 oot: 



(2) 
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20^:^ (TFS-TFE) ^ 1 2 0 X: (4) 

t LfZo 

[0 0 9 7] 

ttz. mriil±MiZio\,^X. Ar3 ~ (Ar3 +15 0) X:<DUM^miZio^f ^j±Tmi. 

^7F^^j:^'fzi6. Ars ~ (Ars +15 0) c7)a«lEai::^tt^ ST^OTRt^, 2 5 
%t Ltzo 
[0 0 9 8] 

tL<. tfz^ 7 5 %JiJ.±T^ti{f, ^hiz-^tL^^o 
[0 0 9 91 

[0 1 0 01 

fz tz L . 

Ars = 901-325xC%+33XSi%+287XP%+40XAl% 
-92X (M n % + M o %+ C u %) -46X (Cr% + Ni%) 

[0 1 0 1 1 

:i<DUm^m-^<DmmS.mii. al#<7)^#T-tf^tLT^, *|?-6*)^:il^<7)?^^^c<^^'ft{i 
[0 10 21 

uu^o. 2mi^zfj:^ m'^<Dm,mtm^(Dm^^'^^^z^j:y^^ztt^h. o. 2^ 

[0 1 0 3 1 

[01041 
[0 10 51 

[0 10 61 
[0 10 71 

IB (5) ^^m^^xmM&i}iz$fM-ir:h:it:A^X^^o 

[0 10 81 
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10 1 0 9 1 

To=- 6 5 0. 4 X 10%/ (1. 82xC%-0. 001) t +B (5) 
B = - 5 0 . 6 X Mneq+ 8 9 4. 3 

Mneq=Mn%+0. 24XNi%+0. 13xSi%+0. 38xMo% 
+ 0. 55XCr%+0. 16xCu%-0. 50XA1% 
-0. 45XCo%+0. 90XV% 

[0 1 101 

10 1 1 1 ] 

mM^&m7()^^u^mt-r^rzibi,zii. Mm^j:nmii^W'iL^m^£fzifx-^j:<^ m 

[0 1 12] 

iik±<Dyjmxmm.^fitz:^^mmiizmmmi>z:^^>^'^^s.mim-r^t a. mum^^ 

[0 1 13] 

tfz. b%m<D:^^>^'^7.)±m^'if^fztb\,z[t. m-^<r>:^^y^^7.]±Mi^(D^^ii^'Z^m 

[0 114] 

nhfitzmu<^m:L\^t^mi-x^z,fzib\z{t^ a-ffi-coj i s b^^m^%xm.x-nhft^ 

mm^^K (T/#/MPa) tWik^^ (0. 2%mtiYS) <D itX ^ ^ l^ikit (YS/ 
T S X 1 0 0) 75^~7 0 %]^J.TX^^ ^ tijmt Lv^o t t'c. P#t^Jt/6^^6 5 %^lTXi)M 

[0 115] 
[0 116] 
[0 117] 

(*M^Ji) : 

mi iZ7^-rit^m.^<oA-L<Dmui i i o ot:;*-^ 1 2 7 ox:i,zmmL. m2^i,z7^ 

[0 118] 

ff^tt<^^ttcofFiffi{i, 2 7 0 mmS$x5 0 mmiliSX;K/¥<7)@-ft;t'c(7)-9- > 7";!/ =Srffi 
/^°>f-llIS 7 8 mm, ^^°>^MR5mm. iJ'M H R 5 mmtCT. tt^ <^ L:b*f $ x.ff-tvN .y 
bMtC^?F^L/cm, (mm) tLXWl^L. -g-^it^lOOO 
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10 1191 

-fell. ii«<7)?^jg^^^±#f * ?f^«|^tt75^'^^'fb-r'&-^:75^^^^tLTV^^o ^l&H^ 

k Nt^cT) 1 0 0 O/^;0^^O (mm" M J^-h-C. ;0^o, ii;|S<7)?|^ 5ii^T S [MP a] 
izMLX iO. 012XTS-4. 5) {mm- ^ ) iikT t^j: ^hm^iZii^ mtz-oXfrn 
W.^^:b^&Ul-t^j:^(7)X-. 0^1000/^^ (0. 012XTS-4. 5) ^$f=& 

[0 12 0] 
[0 1 2 1 1 
[01221 

^2 i ?/S3 tljoV^-C, No. 2, 5. 7, 9~llx 13, 15. 17. 18, j3 

10 12 3 1 
[01241 
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1%) 












Nb 


Ti 


*2 


V 


p 


S 


N 


B 


Ca 


Rem 




A 


0.030 




0.03 




0.009 


0.004 


0. 003 










B 










0. 012 


0.005 


0. 002 


0.0008 


* 






C 


0.020 


0.020 


0.04 




0. 010 


0.002 


0-003 










P 










0. 012 


0.003 


0.002 




0. 001 






E 


0.021 




0.021 




0.010 


0.006 


0.003 






0.002 




F 










0.009 


0. 001 


0. 002 










G 


0. 018 


0.082 


0.1 




0. 005 


0.003 


0. 003 










H 


0. 015 


0 092 


0. 107 




0. 012 


0. 001 


0.003 


0. 0018 








1 


0. 012 


0. Oil 


0.023 


0. 01 


0. Oil 


0.002 


0. 002 




0. 001 






J 




0.020 


0.02 




0.009 


0.003 


0.004 










K 


0. 029 




0.029 




0. 022 


0.006 


0.003 






0. 001 




L 










0. 010 


0.002 


0.004 











^ 1 =Mn+Ni +Cr+Cu+lllo+W+Co+Sn 
5«2=Nb+Ti 



[0 12 5] 
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[0 12 61 
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[0127] 
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i^tt-S^M^T), |100|<011>~ \223\ <im>yjU^(DX^Iiy y V -i^^^m.it(D^i&)m.:^^2.bl^l±. 

15541 <225>, \ni\ <n2>iB XX/ \ni\ <no>m^<D^^^Byjii(^yiBy > V A^i^mit<D3^i^m 

m.5^:i.T. |100|<011>X«a>^M7 >yA5^iS^7&M211|<011>X^7 >^A5^;Siti^±, is 
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m m A 



[000006655] 
1990# 8.^100 
m^ia5^ftBBIK;^¥BI2Te 6#3^ 



mfl#-^ miiE# 2 0 0 8 - 3 0 4 3 3 5 5 



